sense 5'-CATGATCATCGCTGAGGAGAT-3' and anti-sense 5'-TCTCCCTGGATATTGGCACT-3'. Primers for β-actin were sense 5'-GGTCAAGCAGCATAATCCAAAG-3', anti-sense 5'-CAAGGGCATAGCCTACCACAA-3'. Real-time RT-PCR was performed with thermocycle conditions 95 °C for 10 min, 40 cycles of 95 °C for 10 s and 60 °C for 1 min, in a 15-μL reaction system using UltraSYBR Mixture (CoWin Biotech). PCR products were analyzed using a CFX Manager (Bio-Rad; Hercules, CA, USA).
Cell transfection
Primers for NEU1 were 5'-CCCAAGCTTATGACTGGGGAGCGACC-3' and 5'-GGAATTCCAGTGGCACAGCTCAGAGTG-3'. Following gel extraction, enzyme digestion, ligation, and transformation, NEU1 gene was inserted into pcDNA3.1 (+) plasmid (Thermo). YTS-1 cells transfected with NEU1 gene marked YTS-1/NEU1, the empty vector group as control marked YTS-1/Ctrl. Cells were cultured to 70-90% confluence in 12-well plates, and transfected with mixture of Lipofectamine 2000 Reagent (Thermo) and the constructed plasmid. Transfectants were isolated by growing in G418 (Thermo)-containing medium, and confirmed by Western blotting.
NEU1 gene silencing (siRNA)
Sequences of siRNA oligos for NEU1, synthesized by Invitrogen, were: HCV29 cells were cultured to 90% confluence in 12-well plates in growth medium without antibiotics, and transfected with siRNA oligos and Lipofectamine 2000. Transfection efficiency was determined by quantitative real-time RT-PCR and Western blotting.
Proliferation (MTT) assay
Cells were seeded in 96-well plates and incubated for 12, 24, 48, or 96 h. Each well was added with 4 μL MTT solution (Cers; Yantai, China) and incubated at 37 °C for 4 h. The reaction was terminated by addition of 100 μL DMSO, and absorbance at 595 nm was recorded immediately.
Western blotting
Cells were lysed with RIPA protein extraction reagent, centrifuged at 12,000 rpm for 15 min at 4 °C, and protein concentration was determined using a BCA kit (Beyotime Slides were counterstained with H&E.
Wound assay for motility
Cells were cultured in 6-well plates with complete medium and grown to 100% confluence.
Three separate wounds were scratched in each well using a 200 μL pipette tip. Wounds were washed with PBS and added with serum-free culture medium to prevent cell proliferation. Wounds were photographed at 0 and 24 h.
Cell adhesion assay
96-well plates were coated with FN (1 μg/well), collagen IV (1 μg/well), matrigel (40 μg/well), or laminin (1 μg/well) at 37 °C for 2 h, rinsed and blocked with 1% BSA in HBSS at 37 °C for 1 h. Cells were cultured in serum-free medium 8 h, and seeded into 96-well plates (4×10 4 cells/ well). After 30 min incubation at 37 °C, nonadherent cells were gently removed with HBSS.
Adherent cells were fixed with 2% fresh paraformaldehyde for 10 min and stained with 0.1% crystal violet in 20% methanol for 10 min. Excess dye was washed off with PBS. Crystal violet in the cells was dissolved in 100 μL of 10% acetic acid, and absorbance was measured at 595 nm.
Determination of apoptosis by flow cytometry
Apoptotic cells were quantified using an Annexin V-FITC detection kit (Beyotime)
according to the manufacturer's protocol. In brief, cells were collected and washed in cold PBS, resuspended in 1× binding buffer in the presence of Annexin V-FITC and PI, incubated for 20 min at RT in the dark, and subjected to flow cytometry (BD Biosciences; Franklin Lakes, NJ, USA).
Data were analyzed using the FlowJo software program (Tree Star; San Carlos, CA, USA). 
Tissue microarray (TMA) analysis

Co-immunoprecipitation (co-IP)
Cells were washed three times with ice-cold PBS and added with ice-cold weak RIPA (Beyotime). Lysates were incubated on ice for 30 min, and centrifuged at 10,000 x g for 10 min at 4 °C. One mL supernatant was transferred to a microcentrifuge tube, added with primary antibody, and incubated 1 h at 4° C. The mixture was added with 20 µL resuspended Protein A/G PLUS-Agarose (Santa Cruz Biotechnology), rotated at 4 °C overnight, and centrifuged at 1000 × g for 5 min at 4 °C. Supernatant was aspirated and discarded. The pellet was washed with PBS and resuspended in 40 μL sample buffer. Proteins were released by boiling for 10 min and collected by centrifugation.
Extraction of detergent-soluble microdomain (DSM) and detergent-insoluble microdomain (DIM) fractions
DSM and DIM fractions were extracted as described previously [9] . In brief, cells were harvested by trypsinization, centrifuged, washed three times with ice-cold PBS, resuspended in buffer A (25 mM MES, 150 mM NaCl [pH 6.5]), and added with an equal volume of buffer B (25 mM MES, 150 mM NaCl [pH 6.5], 2% Triton X-100 (or NP40), 1% protease inhibitor cocktail).
Lysates were incubated on ice for 30 min. Insoluble fractions were centrifuged at 13,000 × g for 30 min at 4 °C. Supernatant (DSM) was collected, and the insoluble pellet was resuspended in buffer C (1% Triton X-100, 10 mM Tris-HCl [pH 7.6], 500 mM NaCl, 1% protease inhibitor cocktail, 60 mM octyl glucoside) for 30 min on ice. Debris was pelleted by centrifugation at 13,000 × g for 30 min at 4 °C, and supernatant (DIM) was collected.
TUNEL assay
TUNEL assay was performed using a Roche TUNEL Kit (Roche, Basel, Switzerland) following the manufacturer's instructions. Briefly, slides were rehydrated with graded ethanol, and incubated with proteinase K (20 μg/ml). Following digestion, the labeling reaction was ended by adding rTdT reaction mix for 1 h at 37°C in a humidified chamber. The rTdT enzyme reaction was terminated by stopping buffer. Slides were washed twice with PBS. Endogenous peroxidase was blocked with 0.3% hydrogen peroxide in PBS. After washing with PBS, streptavidin-HRP solution was added onto slides and incubated in a humidified chamber at room temperature. Excess unbound streptavidin-HRP was removed by PBS. Chromogenic substrate 3,3' -diaminobenzidine (DAB) solution was added. The reaction was stopped by rinsing the slides with deionized water. Finally, testicular nuclei were counterstained with hematoxylin.
Cell cycle assay
Cells were harvested and suspended in 0.1% BSA/PBS. Cells were fixed with 70% EtOH and washed with PBS. RNAs were digested using RNase and DNAs were stained with PI in the dark.
Finally, cells were washed with PBS, resuspended, and subjected to FACS analysis. Data were analyzed using NovoExpress (ACEA, China) with Watson model. 
